Apoptotic cell-derived sphingosine-1-phosphate promotes HuR-dependent cyclooxygenase-2 mRNA stabilization and protein expression.
Removal of apoptotic cells by phagocytes is considered a pivotal immune regulatory process. Although considerable knowledge has been obtained on the postphagocytic macrophage phenotype, there is little information on molecular mechanisms, which provoke macrophage polarization. In this study, we show that human apoptotic Jurkat cells (AC) or AC-conditioned medium (CM) rapidly induces cyclooxygenase-2 (COX-2) expression in mouse RAW264.7 macrophages via sphingosine-1-phosphate (S1P). Pharmacological inhibition of S1P release from AC or using CM from cells with a knockdown of sphingosine kinase 2 in human MCF-7 cells abrogates this effect. Expression of COX-2 resulted from an increase in mRNA stability via its 3'-untranslated region (UTR), shown by COX-2-3'-UTR and AU-rich element-driven reporter assays. Western analysis corroborated increased nucleocytoplasmic shuttling of the RNA-binding protein HuR after CM treatment. RNA EMSA analysis revealed an S1P- and CM-mediated increase in HuR-RNA binding to a COX-2-specific UTR, whereas HuR knockdown pointed to its importance for S1P in CM-induced COX-2 expression. Immunofluorescence microscopy of phospholipase A2 (PLA2) and ELISA analysis of PGE2 revealed activation of PLA2 and production of PGE2 in response to CM but not S1P. S1P, released from AC, uses HuR to stabilize COX-2 mRNA and thus to increase COX-2 protein expression. However, only CM also activates PLA2 to provide the substrate for COX-2. Our data underscore the importance of S1P in AC-mediated immune regulation, by stabilizing COX-2 mRNA in macrophages, a prerequisite for PGE2 formation.